esp@cenet document view Page 1 of 1 

SEMICONDUCTOR LASER 



Publication number: JP6061580 

„ Publication date: 1994-03-04 

inventor: OKUYAMA HIROYUKI; AKIMOTO KATSUHIRO; 

MIYAJIMA TAKAO; OZAWA MASABUMI; MORINAGA 
YUKO; HIE! FUTOSHI 

Applicant: SONY CORP 

Classification: 

- international: H01S5/00; H01S5/042; H01S5/00; (IPC1-7): H01S3/18 

- European: 

Application number: JP1 9920229356 19920805 
Priority number(s): JP1 9920229356 19920805 



Report a data error here 



Abstract of JP6061580 

PURPOSE:To provide a semiconductor laser 

which can output blue light by using a 

ZnMgSSe compound semiconductor. 

CONSTITUTION:An n-type ZnMgSSe clad 

layer 3, an active layer 4 consisting of a 

ZnSe/ZnMgSSe multiple quantum well layer, a 

p-type ZnMgSSe clad layer 5 and a p-type 

ZnSe contact layer 6 are formed in multilayer 

on an n-type GaAs substrate 1 with an n-type 

ZnSe buffer layer 2 therebetween by a 

molecular epitaxial method one by one. An 

Au/Pd electrode 8 is used for an p-side 

electrode and an In electrode 9 is used for an 

n-side electrode. sa c*-;- 
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PURPOSE: To provide a semiconductor laser which can output blue light by using a 
ZnMgSSe compound semiconductor. 

CONSTITUTION: An n-type ZnMgSSe clad layer 3, an active layer 4 consisting of a 
ZnSe/ZnMgSSe multiple quantum well layer, a p-type ZnMgSSe clad layer 5 and a p- 
type ZnSe contact layer 6 are formed in multilayer on an n-type GaAs substrate 1 
with an n-type ZnSe buffer layer 2 therebetween by a molecular epitaxial method one 
by one. An Au/Pd electrode 8 is used for an p-side electrode and an In electrode 9 is 
used for an n-side electrode. 
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g S S e*^b*«^Wff^fcflcSJB--WtBS!^JR--0^ 
7 KB fc , 

-hta»ttJBJ:HWJB$^Z nMgSS e 3Mb^&*3| 
W»?)«5JS-»«loJS;o^7 5/ KB fc£-WT5¥ 

±E*b#»*N*#:M£ fc ^fB^-co ^ ^ y K|g t ( , 
Z n S e^b^.¥»*^f5fijc5>'<5'7 7lWtb*l 
^ fc SrWttS^Wu-f-. 

[»#*3] ZnMg SS e^b**¥*fltf>e>j£* 
ni^7j/ KB fc s fitt/i fc , ZnMgSSe 
¥m»frt>l&2> pmtyy KB fc a*fb*ft¥**»£-L 

±IBn^^^^ KBfcJiEi&14Bfc^#ffi<Di£B^«# 

Sw fcSr#«fci"S##flei — If-. 
[»#*4 ] fb^^#£te±C«I SixfcZ nM 
g S S e*fb*ft*»W»b«5nI^fy KB fc, 
±EnS*7* KB±lwWBftixfcJSttJifc, 
JiE&ttB_Ll£WBS*LfcZ nMgSS e at<ffrfr4to¥« 
W>i)ScSpi^7y Kit, 

-LEpS^^v/ Ki±i:ii$^fcZn S e3R*fci±z 
n S S elfk^WIW^^cl-OpSny^^ h 
Bfc Sr*i"5^Wffu-1f-^*5V^T, 
±IBnI^7 7 Ki©5F«»j|«l4 2 xi 0 17 -5 x l 

JblE p S!* 7 y KB ^ ixi o 1 6 - 5 x i 

-blS^-Op^^V^^ hB05Ftt»*«Hl x l o 17 

[If 5 ] {b*fe¥*ttS;K-hl;:«B * ixfc Z n M 
g S S eIfkm»^on^7^ KBfc, 
-hienffi^^y KB±W»B SJxfcfSteBfc, 
JiE»teB.i:KL«IB$axfcZ nMgSS e aWb***MJ 
#>&><bJ&5 pS* 7* KBfc, 

JbEpSt* 9* KB-hfcSMSftfcZ n S e?R£fcttZ 
n S S e A%S-«) p la y ^ ^ h 

Bfc fcWI-o^fcU-if-K^T, 
-fcEJff— Opjgs:^* hB±lCZ nTemW 
<M>fcJ«<&j&-<Dpffi=a>** KBdq»B£;h,Tv^r 
fc *4#« fc to If-. 

[f»*«6l -LESttJltf, ZnSeiTOnMg 
SS eB^^:^'F^FBS.U ? ®iiBfci-6^S^^ 
FB^ Z n S eitfcliZ n S S eiCi 5M$ilT 
^SW*5 1-5 <7>V^i"*i,*>— ^E^^MS* W-lf 
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[»#*7 ] pfflO«ffi*sp dBtfc-t^>JiJcarB$^ift: 
A u R fc J: t) »S£ $ fix V* 5 1 — 6 (O i^-f tifr 

[0 0 0 1 ] 
70 [0 0 0 2] 

-if— ^^o««a?offij±s:ia5^«>^, ffig^ 

*#*W--1f-fw»i-5»**SiK*oT*T*3?) s *CD 

[0 0 0 3] «fc4oT, ZnSSeM 

V^36*«Sj6U 0 0-5 0 0 nmfco 
#feftV> L»fe3S*<B¥*fls: l/-f-^HJ|t5I fc # 
T*fcfc jh,TV*3 Bg3LU* h 

D = £*, 1 9 9 2^4^27Bf, no. 5 5 2, 1 
20 9 011-319 II) . 
[0 0 0 4] 

immm&Lx 5 tTzwun ±ft<D± ? fc, z n s 

S ■ e»fb**^WfrSr^v^»fe<CV^L»fe«*:iSflri6 
tf— r±*a$iXTU^5s6^ ZnMgSSe 
^{b#*^**Srfflv>T*fe»**SBriB*^»fl:u---y 
- £ L fc#J $ fix v * \,\ 

[0 0 0 5] ftoT, COJBWWSWJl, ZnMgSS 

e^<b^^^^ffiv>7tw^5t^pri^fc^^u- 
1f-€:^-r2)wfc^fo^ 0 

JO [0 0 0 6] 

wO*WOJB-o*Wtt, ft-frft^WfrXtE (l) 
-LfcgiB£iX*:Z nMg S S e ^fb**¥Wtta*fcl$5 
85— (Ot^V KB (3) fc, ?g— <Z>^7 3> 

KB (3) ±fc«B$;h,*:8H4B (4) fc, ^B 
( 4 ) -bfcfSB $ flit ZnMgSSe 3Wb£»ft#iW#:a> 

hft.z>m-mnm(D^~co? ?y kb (5) tz^i-z 
^3l*u—if-^*5v>r, fls-fr«*»*MR (1) fcm 

— y KB (3) t^CZnSelib^m 

[0 0 0 7] • o^cofg-cosg^m, H— tf>$S93fc J: 

- If— fc*5^T, /<s»77l (2) 
1 — 5 0 n m"C^^i t^Tfoo 0 

[0 0 0 8] rO^g^COmHO^ii, ZnMgSSe 
Wb^iW^fiJtSni^yKJI (3) fc, Stt 
M (4) fc, Z nMg S S e*fb*ft**W^ffi5 p 
ffi* 9* KB (5) fc *sfc**iN»fHMK (1) 

SO (3) fc^ttB (4) i:Offi©i6ffo«B^nI^7 
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[0009] -(D&wcomwcD&wn, <t<£yo*m<tm 

m (1) ±l:MSJltZ nMg S S eM*»¥*# 
^bfiJc5ni^7yKl (3) nl^7y Ki 

(3) ±(::M*frfcCttJ| (4) t, ft&m (4) _h 
l-«S$iXfcZ nMg S S emk&ta¥RMtt>*t>&* p 
mtyyYM (5) fc % P I^7^KI (5) -fclcSJl 
$n^Z n S el^tfiZ n SS e KJbti-tt^NM*** & 
folbm-tDv^^* ? hM (6) i«rtt5*»#l/ JO 
-If-ld^T, nS^7 7KI (3) 0*|fc«ftgJl 
2 x l 0 17 ~5 x l 0 18 cm' 3 T-fc!9, pS^7y Kl 

(5) <&*tt*»KW:l x 1 0 16 -5 x l 0 17 cm- 3 T 

i-o P s=y^^ hs (6) <D*mm»m\*i 

X10 n -ixi0 18 c m'tX'frvhnX-hZo 
[0 0 10] w n!^7 7Kl (3) <Z>?F|«ttJ« 

SoTIST'feo 2X1 O 17 cm* 3 fiU— !f— 56«lr£« 

7 7K1 (3) O^Ml^±lStfeo5X10 18 c 20 

S^JSi-Sto-cfo^. pi^yKi (5) 

7yKI (3) 07N««ao±RR2:m«^, 5fc^#4£ 

OTifeS Q ©pS=^^ M (6) cd^F 

*fi»»*ttpffi*9:y KJB (5) co^m«j*jKJ:?) fcffi 

(6) fl55F«*«JEtt-e*S»tW<-t-50!)*«a*L 

u\ a«tt, :^-^pi3y^^ hji (6) 0^*$ jo 

yofemtrl x 1 0 17 ~~ 1 x 1 0 ,B cm- 3 ^)^S^lril^ 

pS^7^ki (5) J:n:o$-^ P 

m=>>**hm (6) e^1&giSri&<i-oC2:^-c# x - 
[ooii] wO*Mojss(o»MJi % fcfrtt¥*ft:£ 

« (1) IfcilShfcZ nMg S S eMbM^I* 
HS5ni^7yK| (3) nfi^9y Ki 

(3) -htw«g$tLfc^<4S (4) ir, SteJI (4) _h 
t-WB £ tltz Z n M g S S e *ftS-frft3M*#:j&* <b j£ © p 40 

mt^vvm (5) i:, pa^7yKi (5) 

^nfcZ n S e &±1tteZ n S S e ^{b^^^^^b 
^5^pS=>^^^ hi (6) tSr*i-S^a«*:^ 
— 1f— I^V^T, ^— COp^ = ^^^ hB (6) _bt- Z 
nTel^W^MS^OpS^^^^ hB 

(10) ds«JIStuTv^tjOT*)So 

[0 0 12] ^^(D^AO^Ii, & 

T, E&teB (4) ZnSei^ZnMgSSei 



#&?)^6 ~ 6 15 8 0 
n S eB£*:ttZ n S S eBl-J: D^fiKSftTl^S fc© 
[0 0 13] C<D3BW(^*-bO«Wtts ir, m 

*5^-c\ P utgm*i (8) &p dKk*v>±\zmmztiiz 

AuKi:i:J:DfS$KTv>5t,©Tfc5 0 
[0014] 

-t^tf, fls***MH*»R (1) ±l:tfZnSeIik 
^»^o^y77i (2) fc^e***^*^ 

(4) £^3^7 7^1 (5) fcWfcaifc'^i/* 
^^t^.: irdj: 9, *-©^7yKl (3) , S 
4£B (4) RXfm-(D*7y h'M (5) 

-tliUot, ZnMgSSeM^?ft»T 

So 

[0015] i^^izo^ta^^i — if 

'^^tB (2) (^)f $^l-50nmTfe?>:t 
<b*to¥«ft:»K (1) Otm^LtflitfG 
a A s oi:5iZn S e £ fE±fc#*&& Lfcv^^fc 

t B (2) ireffi3&53B*i-5*3«t^s*< % 

7^KI (3) , iSttB (4) JttKJB- 7 v KB 

(5) Jceffi^*^i-5S8**ut>tt<ft5 0 :^i: ( to 

X, I-<^)^7 7KI (3) , f§^S (4) RZ*m~<D 

t^vYM (5) ^M^I^H^ifeta^i:^ 

[0 0 16] ro^^O^=0»MH«t5%*flcU-if 
-JCJiixtf, nf^7 7Ki (3) tm&S (4) to? 
I^E^O^coB^^nM^ 7 v (3) Cffi^MM 
ffifflS (3 a) asRttfcjh/O*£0>T, pS^7y Ki 

(5) CTMttfig^nS^7 7Ki (3) O^lffitoS 
IJ:ntv^!:i5^Tt)s p^^7>>KI (5) j6> 
bttA^^SiETLirnffl^^y KJB (3) *^aA$h 
S«^to?f|S^As«ttJB (4) f*n?j£fi#5 J: ^izi-s 

[0017] z<D&w<Dmm(D&w\^£z> is -if 

nI^7 7K| (3) ^H«IX^2x 
10 17 -5X10 ,B cm' 3 rfo^ P^77KI 
(5) O^MMfeM^l X l 0 1fi -5 X l 0 17 cm- 3 T 
fel?, i-ro P I=y^^ hm (6) ^TOMSiq 
xi 0 ,7 -lxio ,B cm- 3 Tfco:i:l;i:^ W£Jg 
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[0 0 18] G)pS!=i>** f*JI (6) <£?F 

JtMSfcpS^^yKi (5) lcjfc-*T+#lci«<1- 
SwfclcJ:!^ SB— Opffis:"** hJS (6) t^-fS 

5o se>fc, s§— opS!^** hn (6) id «t s m 

ftSJx-^v-^Mgt^tf pffl^9y Kg (5) <omk* 

[0 0 1 9] CO5B^^«£0?«W^J:S^i»#:u— If 
-fc*ntf. Z n T e *<b*ft**#^t>a<5JRr© p 
m=>>*thm (10) liZnSeM^«^it 

Sfcfc, »pf=^^ hj§ (i o) Jbtcpffltimffi 

[0 0 2 0] CO«M^*^0*W^J:5^«flcu-if 
-^inif, ^H, liSm^^l: 

■J:5^Wfls:U'-1f-^*5V^, SttJi (4) tf % ZnS 
eJI&T*Z nMgSS e »£*;}X^;h^FJB&UWSJI 
ttS^lti^^Fls ZnSe|4t(iZnSSei 

(D&MM.^&FSm, ZnSeiitliZnSSei, 4# 
lwtWx.fJZ n So. 06 S eo.9 4 Jf fl, Z nMg S S e JMl 

y KS (5) tia»»-?-»*i-5to-cfcs. « 

(4) oJ»SfcBJHll»J:i? t/hS<a^ri^J:-3 

[0 0 2 1 ] ^0|gWO^-t0^^trj;5^*fls:u-if 

5g^lc«to^fls:u-if-(c*5V>-C, p««S (8) # 
P dMtfc*©±lc^S;h,fcAuilifcJ: 

a*— opai^** hje (6) *fc« 
^rco P ^3>^^ hs do) iw*t-f-5pffiy«ffito« 

[0 0 2 2] 

[0 0 2 3] El i tt:^?|^-^jl:J:5^ 
t — if— Sr^l",, 

[oo24] ei i 1:^1- «t ^ t-s w (om—mi&m\z x 5 

i JO* K— (10 0) M^nSG a A s gl£ 
1±IC, Mttf nl^MWi LTC 1 ^ K-^Siltn 
iZnSe/^77*2, nl^ftttt ITC 1 

*SK-/^fcniZnMgSSe^7yKl3, Ste 
84, Mt«pi»i: LTN*s K-7"$*ufcpS!Z 
nMgSSe^y KJI 5 RtFWitf p 9?FH* fc IT 
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N# K— ^SJxfcpfflZ n S e hJi 6 ;MISft8[ 

Jf£*XTV^ 0 «£LT, pSZnSe3^ni6i: 

tcji^ h 9 >r ^sBtoBB d 7 a *r#-r5Wx.«:#!; ^ k 

7 a SraDTpffll««i: lT^)Au/P dm®8^pSJ 

u/Pd«f8l±, M*.fiflBJVtf 1 0 nmOP dill: 
if ^4 0 0 nnKDAuKSiltil^ttc), - 

70 n 9 feixr 5„ 

[0 0 2 5] mz.ttmz&6n 

m(DZ n S eIi$:#FIi£ U 1 OnmOZnM 

gSSel^IIin^It^F (MQW) JflC 

SOjS&t/jSSgSi: LTOZ nMg S S eJiO»tt«*. 
ft-Ztl^tl 6 Rtf 5 Tfc 5 e 
[0 0 2 6] niZnSe/<y77l2©|$|4, Zn 
SeiGaAs OW^tttp-f d>T H£> 5 

-20 ^Z n S e ^ 7 7 r I 2 R^(^)±(7)#ia5x k'^ ^ V 

*^&&mcmm*&&i-z<D*V5Jk't'2>izito\z s zn 

SeOttlHW (-lOOnrn) & *> ^+5>J^/J^ 
-5 0 nmO|fiIl:Wf*L5. 

[0 0 2 7] n!ZnMgSSe^7yKl30f$li 
«x.tfl vmXhVs ^F«W»KttNo -Na (fc^f 
U Nd ttK^-»ft, Na ttT^-fe^^*ff) T'^J^ 

8 x l o 17 cm- 3 T£>5 e :«Ml:tt5^ 

9 T&fitt, «Lfc*3t?£Hal I W«ott*^J: 5 fc, 
I5^n = 5xi0 17 cm* 3 tfc5 fl plZnMg 

JO SSe^77 KJi 5 <£>H:£H#ij;ti;£ 6 0 0 nmTfctK 
^M^SSJINa -NDT^Jitf8Xl0 16 cm- 3 t'fc 
So £<bt^ plZnSeay^^ M6 0f Sttflx. 
til 50nmTfc9, 5Ftt»**ttN* -No "CM*.!* 
5 X l 0 n cm* 3 -Cfc5o 

[0 0 2 8] nlZnMgSSe^7^Ki3Mpi 
ZnMgSSe^7yKi5 OMf&H, ZnMgSSe 
SrZn*Mgi-x S y Sei-y tWKb. K— tT^^* 

0. 90, y = 0. 18lC««tl/S, :«?)Zdi 
^0 Mgi-x Sy Sei-y 11, G a A s t^I^to: i 

[oo29] ^/c, 7 7K imttmmmx) \z&ftz>7 

* b^^*±^x (PL) miglZj: V) Z n S eMZ n 
Mg S Se^> K«H6*<0^*^^-SrWKLfci CL 

1:^*1 2. 78eVW2. 9 7 e Wfo^1t 0 
ZtlXO, niZnMgSSe^7yKl3^pSZ 
nMgSSe^^^y K^ 5 (D^jn^foCDRg {12. 9 7 
eV£&9 N pSZnSe3>^^h|60E, H2. 
78eVi:*S. ^i4^MfoMQWll: 
50 iBItoZnSei (#FJB) MZnMgSSei (K 
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MM) <DEg K^iX^tlZ. 78eVrJ2. 9 7eV 
T'fcoo Sot, :o8^niZnMgSSe^7^ 
K|3WpSZnMgSSe^7yKl5t ?£4£J1 4 
iCD^<DE £ <7>MteO. 19eVt45, Z<DE t 
tt-lfttti:ttiliXRo4^|fi?)^t < tSOWt L 

[0 0 3 0]-^ niZnMgSSe^7'>K|3i 
ifteJf 4 fcOffffiOfiS^OniZnMg S S e * 

^F*$to*ggf5 3 a (7>«*±ffi|ittfft 5 0-100 nmT*2b 

»0«^niZnMg SSe^77 KB 3 O^FMMMft 
Jg^8 x i 0 n cm* 3 Tfc6tto^ *0^*fito*flP 
fi, ;O8Xi0' 7 cm- 3 ^iWSHnSZnM 
gSSe^77K!3 iSttJi4iO#B^|Sj3&»-3"C« 

[0 0 3 1 ] :o«t?l:nlZnMgSSe^7^Ki 
3 t^tl4 ^#S«^©nSZ nMgSS 
e^7yK|3 Ctt^tHHItll! 3 a tfjgtt $ ixT V * 5 

m $<D^nmmm.tmz.vzs x i o ie cm* 3 ^, nsz 

nMg S S e ^ KJB 3 <*>*«**£, 0ll*.tf 8 X 1 
0 l7 cm- 3 tr«:^-C^l1=fTi&<Tt, piZnMgSS 
e ^ 7 v K«5 J^feffiASi-uSjETLfc niZnMgSS 
e^7^KS3 Off SS-frjftSfltHJc: 

[0 0 3 2] ^ niZnMgSSe^7yK!3i 

1 0 nmm^OijilO^^cOn^Z nMgSSe^^K 
S3^£>SJClCDrT>K-^(croi:p^1-ix^ n 
SZnMgSSe^77Kl3 £SH£jf 4 i: ©#®*>j6 

^T#5 0 pSZnMgSSe^77Kl5tfiH4i4 
^OfrgcOilCi^^O^^O plZ nMg S S e * 7 y 

[0 0 3 3] w^-^l:fe^Tli, p« 

liir UTAu/P dli8 $rlv^t^^^^ P dKtt 

z n s e i:»t ©ettt^aff rfcs : t 

u/P dii8 «r»*ffi|7 0^ h7>f^iP 7 a 2r 
IDtt^Itt*plZ n S e ^77 KJiet-a^^^ 

< x : w a u / p d m 8 i^-f -%ii:£^^f 
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[0 0 3 4 ] ro«-|ltfe^tcJ:5^*»:U'--1f-o^ 
l8ftli«jttflmmTfc!J, wO*fi«**rfi}{rS|E 
4*[fi}<D«tt«x.tf4 0 0 u mtfoc, fEfflt* h 

a 2 0 m mtfcoo 

[oo35]fc ±sto «t 9 £ titi z (om-m 

So 

[0 0 3 6] tf, niGaAs 1 _ttd N # 
/0 ^HS^f* =^>- (MB E) fcl-ctlP, nSZnSe^ 
y^TM2^ nlZnMgS5e^77Kl3, MQW 
id^ffiol&ttl4 4 plZnMgSSe^7^Kl5 
MplZ n S e =>-^ hl6^lgftx^afi/t/i' 

[0 0 3 7 ] :^)MB E^iCj: f^^rv--V;U^|r 
*5V>Xtt, ZnBStLTIi««9 9. 9 9 9 

9%©ZnS:fflV\ MgBRt LTI±*6S9 9. 9%<D 
MgSrlV\ SJS8i:ltlj:9 9. 9 9 9 9%tDZnS 
*JBv_\ S effWt LTflttft 9 9. 9 9 9 9%OSe 
20 ^rffiV^o n!ZnSe/>'777S2MniZ 
nMgSSe^^y Kf30nIWfelt ITOC 1 CO 
)*—\*>0'l±M?L.t£ViB[B 9. 9 9 9 9 %(7^Z nCh 
Sr K-/<> h t LTJBv*TfTV\ plZnMgSSe^ 
7S/K§5MplZnSea^^ M6^)pM 

(ecr) 9 3g£$*xfcN2 •7 1 ?X"?&mtoi- 
Z>Zk\z£ K>ft? 0 

[0 0 3 8] n^ZnMg SSe^7'> KI3IC 

(6^*6****0 3 a Wtofc^C, :©nSZnM 
J0 gSSe^77Kl30M© (*JJ|0) 5 0-10 

«WK-^>htfcoZnCl2 OflM&ftSrlfc* ^jfc 
^ £ i£ & # <b #J ;L W: 5 — 1 O^j&MtT^fc^^S^/Ma; 

[0 0 3 9] £ <btC N MB E fetcj: 3 piZnSe^y 
M 6 (7)x t'^ ;u^^(:^{t 5 S e t -i, 

Z n tT- A tfW-tttt 1 . 2l^ii 

fi)»B*l£Z n S e S e ^ltt:<DS ef-f h 

[0 0 4 0] fttC, l^niZn Se=^^ h§6 

ffW 1 0 nmOP d^Rt/^Jx^i^AM 0 0 nmOA 
u l^I^I^lf L t A u / P d Hi 8 Lfc 
&s fJiif2 0 0tT3^ N Td^^I^^ — 
nUG a A s 2£$£ 1 <D&imlZi> I n^@9 $r^^i" 

J0 Oo 
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[0 0 4 1 ] Z.<D± 5twLTU-1f-«3t^ 

fifc$*bfl:ni!G a AsMl Sr«*.^<-*jr»W UT 

[0 0 4 2] iWl:i±, :^i/-f-f y ^feif 

ttbt pf K • ht5. *LT> Au 

u/P d««8M:l6*R7 tf>* Y=7^^^i(Omn 7 a £ 
IltplZnSe^y^^ h&6\Z=i>f9 hUtV^ 

[0 0 4 3 ] H2ttwO»-Hlfi«»J^J:5¥*»u— if 

[0 0 4 4 ] m 2t>*t>t>frZ>£ 5iw, L^t^mgfEIth 
liltl4 5mATfc^ :tlli^2 2 5A/cm z C0U# 

[0 0 4 5 ] D 3ttwO»-3l««HcJ:5^W*u— If 

[0 0 4 6] H3*^b^5J:^;, ^— 1f— JMUR* 
H*M^4 4 7 nratfcO. K# 

[o o 4 7 ] 5»w, z<o9s-mmm\z£ti^ 

ZnMgSS eJkit&®*m&*m^T. '>fc< t fc 7 

[0 0 4 8 ] rom-^J6^J^J:5%»#:u— 
^-lz#ttSpflO«ffi«>3>** h«tt«ri»it5wi 

fe**Ta«W«^tttt^»flcu-if-.SrJ«i-5 - 

nSZnMgSSe^y KiSXVpfZ nMgSS 

[0049] ^ir, - Go&won-mmmizj: z*m» 
i^-if-K-^-traw-ra, 

[0 0 5 0 ] i4(c^fj:9(c, - cDSg-^WcJ: 5 



(6) #H83Z 6-61580 

JO 

bfgb LXmmZtl, :£DplZnTe=^n 
i§6lc*>f Ltpilii: ITCDAu/P dVtigStfff&ft 
^7<D* h^-f^O^n 7 a £ri§ DT=iy^^ h LT 
^Oo ::<0$§-g\ ftftR7 t LTteS i O2 

[oosi] ^om-jlifi^Jtwj:tb^ pWmmtLX 

(DA u/P dli8ib^^ FlT^opIZnTe 

x l 0 19 cm- 3 mSi:@*!>TBSaf^ K-fcT^I-*^ 

tt**«rjta-J-Sw £r#-e#5o :lvl:J:oT, ZnM 
g S S e^k^te¥«#:^V>^*fe^g*^^*flE^- 

[0 0 5 2] * H~C0p§J £ LT p 

lZnTe=>^^Mi 0«MSLTV*5£fcfcJ: 
IPs -»::#y>f 5 Kt«s-cTKv^a§fC»*6*uSS 
i Ox«*»S i Nx &t*Zt:»&K7(Opmk LTffiV^ 
20 ZZt j6ST-# 5 J: 5 t:^o 0 

[0 0 5 3 ] :o*^oSEEfi«3ji:j:5^»* 
t — if— teoi^TSftW-J-S. 

[0 0 5 4 ] wO^H^*S^J^«t5^*«:^-1f-^*3 
V^Tte, »1£J|4tt« «itf|^10 0nmiDZDS 
e!Hi:!?M$^Ti/^ 6 nSZnMgSSe 
* 9 y Kl3MplZnMgSS e^^^ KJg 5 OJ? 
$li^ilfM!lilf8 0 0nmTfc^ plZnSe^ 
M6O*Sli«itf2 0 0 nmTfc5, ^©(6 

[0 0 5 5 ] :OlZ»jt:J:oTt> ZnMgSS 
«a s ^t6*#fe«#fl>2|MSfl: if — S:Siai-5 w t ^ 

[0056] JEJt-b. r o^pj (Drnffimz^^xMrttrnz. 

[0 0 5 7] 0||;Ltf, ±iE0HJfiW^V>Ttt, piMm 
40 itlTAu/Pdli^V>T^o^\ C^Au/P 
d««Oft^9JC % «ttfAu«|«:»^:i:t1t 

[0 0 5 8] ±*Ojt»«l»Ci3V^Ttt, fls**¥ 

?*Sffit Lt G a A s S«S:IVNt^o^ % Z<Oit^ 

m^mfrmfct ttf±, «i;t«:Ga psk^^^s 

[0 0 5 9] 

ZnMgSSe ^^-fr*^W*«rffl V>TW^^;^ pj|g 
50 ^*#ru-lf-$r^i-o ^ fc ds-e* 5 e 



(7) 



6-61580 



[■Boffitt&lMI] 

tun r <D&w <Dm-mffim\z «t 5 u— if- ^ 

[El 2] ®l^i-^ief*:u-lf-03tai^a:aA««£ 

[SI 3] 12) 1 Jw^i-^Wflcu— lf-0 7 7KJC*5»S» 

[0 4] Cco^^<7?mi:iliS^JfcJ:o^($:i/-if--$: 

[8F^tf>S&9n 
1 nSGaAsIfe 



70 



72 

2 nSZnSe/^77ri 

3 nlZnMgSSe^7yKl 

3 a fi^MMftftffi 

4 ?§te/§ 

5 piZnMgSSe^7yK| 

6 p^Z n S e = hJI 

7 tef&M 

7 a B8P 

8 Au/Pdfi 

9 I n^jl 

1 0 pSZnTe=>^ hJf 



1] 



[ESI 2 ] 



3 a <n*>- 



, 7 ifeiftR 



a/pfflijs$e=»>;f 9 hB 
-6 Cp5 



pBZoMbS5<7 9 v F» 
-5 (p) 

4 SttS 

nfiZaHgSSe?-? r KJH 
-3 <ti> g 

-1 Cn) n83GaAi»ffi ^ 




(8) 4#§g^6 — 6 15 8 0 

(72)»9J* /h« 3EX (72)JB91* ft* ®^ 

m^flip 0 D JIIIB:^p 0 pJI|6TB 7#35^- y~ KSt»&JIIE*.gJI| 6 T S 7 #35-§- y^ 

(72)3§*J# «*E# ± 

K]8C»iSiJIIE*ajll6Te 7#35«- y~ 
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